Purpose To provide uniform terminology and definition of post-herniorrhaphy groin chronic pain. To give guidelines to the scientific community concerning the prevention and the treatment of chronic groin and testicular pain. Methods A group of nine experts in hernia surgery was created in 2007. The group set up six clinical questions and continued to work on the answers, according to evidencebased literature. In 2008, an International Consensus Conference was held in Rome with the working group, with an audience of 200 participants, with a view to reaching a consensus for each question.
Introduction
Persistent post-herniorrhaphy pain is increasingly recognized, but much controversy still exists in the literature regarding its incidence, terminology, pathogenesis and treatment strategies.
With the aim of analyzing these problems and to try to provide guidelines to the scientific community, a working group of nine international experts was created in 2007, selected on the basis of experience and their track records of publications in this field.
The working group set up six clinical questions with 23 subdivisions (Table 1 ) and continued to work for 1 year on the answers, according to the current evidence-based literature. Analyzing the literature, the panel assessed not only the level of evidence (LE) but also the grade of recommendations (GR) in each published study cited. They also examined each article, reading the entire paper, evaluating its statistical validity and appropriateness of the terminology used.
A meeting on these topics was held in Rome on the 21-22 April 2008 at the Catholic University of the Sacred Heart. The Consensus Conference was organized in two sections: the first was a closed session reserved for the working group, who had tried to reach a consensus for each of the six questions studied during the previous year. The second session was open to an international audience of about 200 participants. During this session, the working group repeated their corresponding presentations. Subsequently, the audience gave their answers (by electronic vote) to the statements prepared by the working group after each presentation, consisting of a review of the current literature for every single question.
The results that emerged from both the working group and the international consensus meeting with the audience represent the proposed guidelines at this moment in time.
The Consensus Conference was held under the aegis of the Italian Chapter of the European Hernia Society and the Italian Surgical Society. b. Are the nerves covered by an investing fascia or are they naked without a protective fascia to act as a barrier against the mesh?
c Could the covering fascia be damaged, or it is advisable to protect it? d. Is the intramuscular segment of the iliohypogastric nerve at risk when a sutured is passed through the internal oblique muscle 3. Effect of nerve identification on the rate of postherniorraphy chronic pain a. Is there any correlation between identification vs non-identification of the three inguinal nerves and chronic pain?
b. Should the identified nerve be preserved, divided, and resected (neurectomy)?
c. Should the identified nerve be isolated or left in its natural bed without manipulation and care taken to not remove the covering fascia of the nerve? 
Definition and terminology
The overall literature is somewhat confusing regarding the definition of neuropathic pain, and hence the assessment of pain and its consequences in most trials have not been well defined [7, 20, 29, 32, 48, 49] . More recently, several questionnaires and validated score systems have been presented, concluding that pain should be assessed at rest as well as during well-defined functions corresponding to daily life tasks, including questions about pain influencing sexual function like dysejaculation [26, 31, 43, 58, 61] .
Is there any difference between nociceptive vs neuropathic pain?
The current definition of neuropathic pain is a pain caused by direct nerve injury [60] characterized by various types of sensory dysfunction (hyperalgesia, hypoesthesia, allodynia, etc.) in the surgical area. This differs from nociceptic pain, which is due to tissue injury or an inflammatory reaction [2] . However, recent studies in postherniotomy patients without pain have also demonstrated the significant occurrence of sensory disturbances compared to the un-operated side [4] , indicating that, during both open and laparoscopic groin hernia repair, most patients develop some type of nerve lesion with secondary sensory disturbances, but that only a proportion (probably around 10%) will lead to a chronic pain [32] . Although preoperative pain may be related to the risk of developing chronic pain, there are no signs of preoperative sensory dysfunction in patients with or without pain [3] . Also, it should be emphasized that symptoms and signs in suspected neuropathic pain are very unspecific [56] , and previous suggested classification of post-herniorrhaphy pain syndromes [40] requires further documentation of validity and further discussion of the consequences for the choice of treatment. Obviously, a groin hernia repair with a mesh implant can lead to chronic nociceptive pain due to the continuous inflammation around the mesh. However, so far no study has clearly differentiated neuropathic pathogenesis from inflammatory pathogenesis, since the mesh inflammation by itself may lead to nerve damage. Therefore, studies are in progress based on well-defined neurophysiological assessments to identify sub-groups with different types of neuroplasticity (wind-up phenomena, allodynia, reduced pressure pain thresholds, hypoesthestia, etc.), which hopefully will be able to identify patients who can be reoperated [5, 6] versus those requiring pharmacological treatment [30] .
In short, at present we are unable to clearly differentiate chronic neuropathic from nociceptive pain following groin hernia repair, although nerve damage seems to be a prerequisite for development of chronic pain [32, 37] .
Definition of post herniorrhaphy neuropathic pain
The International Association for the Study of Pain (IASP [11] ) defines chronic pain as a pain lasting for [3 months after the injury. Most papers use this definition for postoperative herniorrhaphy chronic pain; however, this definition has been based on non-surgical chronic pain.
In an attempt to unify the terminology, the working group, according also to the IASP definition, decided on the following definition for chronic post herniorrhaphy neuropathic pain: a pain arising as a direct consequence of a nerve lesion or a disease affecting the somatosensory system, in patients who did not have groin pain before their original hernia operation, or, if they did, the post-operative pain differs from the pre-operative pain.
A present, clinical diagnosis of neuropathic pain is not well defined.
Incidence and terminology
Regarding the incidence of chronic pain, the data present in literature are pretty heterogeneous: this variance (0.7-43.3%) is due to differing definitions of chronic pain, different times of assessment and different methods of measurement. However, reviewing the literature [36] , the working group agreed to a prevalence of 0.5-6% for the rate of debilitating pain affecting normal daily activities or work.
Another important issue was the need to provide a uniform terminology to be used in this field. In fact, the terms ''division'', ''resection'', ''dissection'', ''transection'', ''section'' and ''neurectomy'' are often used and reported wrongly, influencing and distorting the real results of studies, with important and practical implications regarding the treatment of chronic pain [12] . A clear example of this aspect is, for instance, the incorrect interpretation of Picchio' s paper [54] , which is often cited as a study demonstrating that pain is not affected by elective division of the ilioinguinal nerve, whereas, reading the whole paper, it is possible to find out that the author actually performed a neurectomy (dividing the nerve lateral to the internal ring) instead of a simple division of the nerve in the operative field. Consequently, the results of this paper have often been distorted, which may also give the erroneous message that the nerves may be sectioned during operation at any level of the inguinal canal without any consequence [10] .
With the aim of providing a uniform terminology, the working group decided to recommend the following nomenclature:
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• Cutting or dividing a nerve means interrupting the continuation of a nerve.
• Resection of a nerve or neurectomy means removing a segment of a nerve along the inguinal canal.
It is also appropriate to mention the handling of the cut ends (ligation, cauterization or nothing) of the proximal and distal residual nerve.
Interval between the repair and development of pain to qualify for a diagnosis of chronic pain Prospective detailed studies in groin hernia repair have shown a predominantly continuous development of persistent pain, since patients who have significant pain 1 and 4 weeks postoperatively have a three-to ten-fold higher risk, respectively, of continuing into persistent pain [23] . There is less detailed information on the frequency and mechanisms of developing chronic post-herniotomy pain after a ''pain-free'' period. Finally, the question of ''burnout'' of a chronic pain syndrome has been assessed in a nationwide series [1, 20] , where, at 6 years postoperatively, the incidence of pain influencing daily activities decreased by about 50% [1] . More studies are required in the same well-defined patient population to identify the incidence and mechanisms for developing a ''new'' chronic pain after an initial pain-free period.
To provide the scientific community with a provisory definition, the working group suggests that, for inguinal chronic pain only, the IASP [26] definition be modified from 3 months after surgery to more than 6 months after hernia surgery.
Groin neuroanatomy

Neuroanatomy in front of trasversalis fascia
The inguinal canal is crossed by three sensory inguinal nerves: the ilioinguinal, iliohypogastric and genital branch of genitofemoral nerve [38, 63] .
Neuroanatomy behind the transversalis fascia
Behind the transversalis fascia the preperitoneal space is divided into two compartments by a septum. According to one school [16] , this septum is the deep layer of the transversalis fascia, while another school [44] , based on embryology, states that it is independent of the transversalis fascia. Regardless of the source, there are two compartments in the preperitoneal space: the parietal compartment between the transversalis fascia and the septum and visceral compartment between the septum and the peritoneum. The visceral compartment contains the bladder and prostate.
Is it possible to see all three nerves?
Some authors think that nerve identification during open hernia surgery could influence the incidence of postoperative chronic pain [13, 17, 35] . However, it is not clear if it is always possible to identify all three nerves, and this issue has not received due attention. According to the Netherlands Hernia Registry, only 32% of surgeons identify the iliohypogastric nerve during hernia repair, and only 36% identify the genital branch of the genitofemoral nerves [64] .
Looking at the literature, only two anatomical studies have investigated the presence and course of the three inguinal nerves together [55, 64] , while others have investigated the presence and course of only one or two inguinal nerves [8, 9, 19, 27, 39, 42, 47, 50, 51, 53, 62] .
From all these studies it is possible to conclude that, irrespective of course of these nerves individually, the ilioinguinal and iliohypogastric nerve and genital branch are present at a mean of 96, 94 and 90%, respectively (LE 3b; GR''B''). However, this does not imply that they also are identifiable during open hernia repair. For example, in the study by Rab et al. [55] , the ilioinguinal nerve was incorporated in the genitofemoral nerve, lateral to the deep inguinal ring in 44% of cases. Moosman et al. [45] report the same course in 35% of patients. Furthermore, these percentages account for the nerves individually, irrespective of the presence and course of the other nerves.
Therefore, according to literature data, the working group estimates that in 70-90% of cases it is possible to identify all three inguinal nerves as three single nerves (LE 5; GR''D''), while the international audience deemed that it is possible to identify all three nerves in only 40% of cases, reflecting daily activity, at the present time, in operating rooms worldwide.
Are the nerves covered by an investing fascia or are they naked without a protective fascia to act as a barrier against the mesh?
The ilioinguinal nerve arises from the 12th thoracic and first lumbar nerves. It enters the groin through the trasversus abdominis muscle, medial to the anterior superior iliac spine, and here it is located over the spermatic cord (infrequently under the cremasteric muscle), covered and protected from the mesh and perineural scaring by the investing fascia of the internal oblique muscle.
The iliohypogastric nerve also arises from the 12th thoracic and first lumbar nerves. It enters the groin through the transversus abdominis muscle. It is located between the external and internal oblique layers covered and protected by the investing fascia of the internal oblique muscle. This nerve is easily visualized by separating these two layers. It has an easily visible part over the internal oblique aponeurosis and a hidden part within the internal oblique muscle. In fewer than 5% of patients the iliohypogastric nerve is under the internal oblique aponeurosis in the inguinal region. During repair of hernias in these patients, the subaponeurotic course of the nerve must be determined by noting the location of its exit at the small point of attachment between the internal and external oblique aponeurosis. The surgeon should avoid placing suture or staple below the above mentioned point because the course of the nerve under the internal oblique aponeurosis is inferiorly and laterally [14, 64] . Furthermore, Amid reports that the intramuscular segment of the nerve runs along the lower edge of the internal oblique muscle in 10% of 210 patients who have undergone extended triple neurectomy [14] .
Additionally, adipose connective tissue may be interposed, filling musculoaponeurotic deficiencies in the internal oblique muscle that are present in approximately 48% of patients [19] .
The genital branch of the genitofemoral nerve, originating from the first and second lumbar nerves, enters the groin through the deep ring. It is located under the cord, next to the external spermatic vessels, covered by the deep cremasteric fascia and cremasteric muscle that is derived from the fibres of the internal oblique and trasversus abdominis muscle. The main trunk of the genitofemoral nerve, the preperitoneal segment of its genital branch as well as its femoral branch, are located in the parietal compartment of the preperitoneal space and have no fascial coverage to protect them from direct contact with mesh.
Although it is generally believed to be difficult to see this small nerve, its location can be easily determined by the so called visible ''blue line'' [18] , consisting of the external spermatic vein that is always adjacent to the nerve. It is not actually necessary to always identify the nerve, but it is important to know where is located and to save the external spermatic vessels, reserving its identification only in case of bleeding of the external spermatic vessels or in case of cremasteric muscle resection.
Both the working group and the international audience concluded that ilioinguinal and iliohypogastric nerves are both covered by the investing fascia of internal oblique muscle, and that the inguinal segment of the genital branch is covered by the deep cremasteric fascia. In fact, between the external oblique aponeurosis and the internal oblique muscle lies a layer of areolar connective tissue.
Could the covering fascia be damaged, or is it advisable to protect it?
There are initial experimental data that direct contact of mesh with nerves leads to neuropathy due to certain ultrastructural changes in the nerves. These reports are consistent with the preliminary results of ongoing study by Amid into structural changes in nerves in patients suffering from postherniorrhaphy pain (P.K. Amid, unpublished data). Leaving intact the deep cremasteric fascia covering the genital branch of the genitofemoral nerve under the cord, the nerve is protected from perineural scaring and direct contact with mesh.
If the funiculus is luxated from the inguinal floor, the cremasteric fascia encircling the genital branch and cremasteric vessels should be included. To a certain extent this could protect not only the genital branch but also the parasympathic paravasal nerves and other contents of the spermatic cord against future mesh and fibrosis (LE 5; GR''D'').
Both the working group and the international audience deemed that dissection of the upper and lower leaf of the aponeurosis of the external oblique muscle should be conducted as close to the aponeurosis as possible in order to prevent dissection of the areolar and adipose connective tissue layer that form a protective barrier between the nerves and the future mesh or fibrotic tissue (LE 5; GR''D'').
Is the intramuscular segment of the iliohypogastric nerve at risk when a suture is passed through the internal oblique muscle?
According to a Dutch anatomical study, the iliohypogastric nerve runs at a mean of 2.4 (range 1.5-4.4) cm cranially to the internal ring [64] (LE 3b; GR ''B'').
In 11% of cases, the iliohypogastric nerve is still intramuscular when coursing cranial to the internal ring, and perforates the internal oblique muscle approximately halfway along, and cranially to, the spermatic cord (LE 3b; GR''B'') [64] . The intramuscular segment of the iliohypogastric nerve is the most vulnerable neural structure during open inguinal hernia repairs, passing suture through the internal oblique muscle. During the Lichtenstein repair, fixation (suturing or stapling) of the upper edge of the mesh to the internal oblique muscle instead of its aponeurosis (the so-called conjoint tendon) should be avoided as it can injure the intramuscular portion of the iliohypogastric nerve.
In such cases, ignorance of the course of this nerve exposes this nerve to possible injury.
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Effect of nerve identification on the rate of postherniorraphy chronic pain
Is there any correlation between identification vs nonidentification of the three inguinal nerves and chronic pain?
Much controversy still exists in the literature regarding which treatment to carry out for the ilioinguinal, iliohypogastric and the genital branch of genitofemoral nerves during hernia repair. The majority of surgeons still do not detect them, as recently confirmed for the iliohypogastric nerve (detected in only 32% of cases), and for the genital branch of the genitofemoral nerves (detected in only 36% of cases) [64] . An Italian prospective multicenter study of 973 cases, and a French single center study of 1,332 cases are the only two published studies reporting the results of the role of the identification of all three inguinal nerves (2,305 cases all together) with a long follow-up period (ranging from 1 to 5 years) [13, 35] . Both studies concluded that identification and preservation of all three inguinal nerves (this was the case in 924 patients considering the two papers together) during open inguinal hernia repairs (with or without mesh) reduces chronic incapacitating groin pain to less than 1%: the mean incidence of chronic pain was 0.8% (range 0-1.6%). The Italian study also demonstrated that the risk of developing inguinal chronic pain increased with the number of nerves concomitantly undetected (RR 19.2; CI 2.3-157.7; P \ 0.006). Likewise, the division of nerves was correlated strongly with the presence of chronic pain (RR 28.6; CI 2.6-31.2; P \ 0.001) [13] . Accordingly, literature data, the working group and the international audience all concluded that the identification and protection of all three inguinal nerves decreases the risk of developing postoperative severe chronic pain.
For all these reasons, we strongly suggest that the identification of all three nerves plays an important role in reducing the risk of post operative chronic pain.
Should the identified nerve be preserved, divided, resected (neurectomy)?
All the published studies report data concerning division or neurectomy versus preservation of only a single nerve (generally the ilioinguinal nerve, probably because it is the easiest to recognize during hernia repair) without giving any data concerning the other two nerves, forgetting that all three nerves contribute to the sensory innervation of the groin [11] . Thus, results from studies with even an apparently high level of evidence grade of recommendation may be distorted because the two nerves not considered could be unintentionally divided or injured during the operation and, for this reason, chronic pain could result [11] .
In Ravichandran [57] (LE 2b; GR''B'') and Mui [46] (LE 1b; GR ''A'') studies (reporting results of preservation versus neurectomy of only the ilioinguinal nerve) the results are also limited by small sample size, with only 20 and 50 patients, respectively, in each arm, leading to low statistical power, and the follow-up at 6 months is too short; also in Dittrik's study [28] (LE 2b; GR ''B'') the distribution between the two arms is not homogeneous (66 patients vs 24 patients).
Picchio [54] (LE 1b; GR ''A'') reports that pain is not affected by elective neurectomy (according to the new nomenclature) of the ilioinguinal nerve, as also reported by Pappalardo [52] for iliohypogastric neurectomy.
Thus, literature data, the working group and the international audience concluded that identification and protection of all three nerves during open inguinal hernia repair (with or without mesh) reduces the risk of chronic incapacitating pain to less than 1%.
Should the identified nerve be isolated or left in its natural bed without manipulation, and should care be taken not to remove the covering fascia of the nerve?
No published data are available regarding manipulation vs no manipulation of the preserved nerve. However, taking anatomical studies into consideration [63] , the working group suggests to avoid removing the nerves from their natural bed as much as possible and not to remove the covering fascia (L.E. 5 G.R.D).
Should a suspected injured nerve or a nerve in the way of repair be saved by any means possible or resected? Current literature concerning this point is inconsistent and opinions differ considerably. Indeed, no published data are available.
Some authors emphasize that when an injury has occurred, the intramuscular portion of the nerve must be resected, and that merely dividing the nerve at the point of its emergence is inadequate [10, 14] . These data are supported by the increasing success rate of pain relief with extended versus standard neurectomy procedures obtained by Amid [14] for patients with chronic postherniorrhaphy pain (LE 4; GR''C''), and by Alfieri's results [13] reporting that the increased risk of developing chronic pain with the number of nerves divided could be explained by the fact that resection of the unidentified nerve has generally been performed distal to its origin, leaving the site of the injured nerve intact to continue to generate a pain signal and exposing it to neuroma formation (LE 5; GR ''D''). At the same time, there is no scientific evidence that the cut end of the nerve should be left exposed or buried in the muscle. However, during the consensus conference, the working group and the international audience agreed to recommend to completely remove a suspected injured nerve or a nerve in the way of repair, and implant the proximal cut end in the muscle, waiting for definitive results from literature (L.E. 5 G.R.D).
Should the cut ends of the nerve be left alone, ligated, or cauterized?
No published data are available concerning the treatment of cut ends of nerves and, consequently, it is impossible to suggest any scientific recommendation. This aspect was well evident from the contrasting opinions of the participants attending the international audience session.
How can the inguinal segment of the genital branch of genitofemoral nerve be identified and protected during the open procedure?
Identifying and protecting the inguinal segment of the genital branch nerve during hernia repair is not a difficult step. It can be recognized by identifying and keeping the external spermatic vein (the so-called ''blue line'') with the cord. However the genital branch nerve can be damaged if inadvertently sectioned, entrapped, or secured, for example if a continuous suture is introduced along the inguinal ligament, or injured if the external spermatic vessels are divided to skeletonize the cord [10, 15] without its identification.
Should the cremasteric layer be saved or resected?
No published data are available in the literature. However, the working group suggests that it is advisable for hernia mesh repair to save the cremasteric layer in order to reduce the risk of ilioinguinal and genital branch nerve damage (L.E. 5; G.R.D).
Effect of glue versus suture on the rate of chronic pain after Lichtenstein repair
At present in the literature there is no high level of evidence on the effect of glue vs suture on the rate of chronic pain after Lichtenstein repair: two prospective studies [21] [22] [23] [24] and three controlled clinical trials [25] [26] [27] [28] [29] [30] [31] [32] [33] (L.E. 2B; G.R.B) report a reduced rate of chronic pain (the lowest is 4.5%).
Boyer [21] presented a rate of 4.3% of chronic pain in a prospective open clinical trial with 350 patients who underwent Lichtenstein repair with fixation of the mesh with fibrin sealant.
Canonico reported no late complications in 80 patients enrolled in a prospective observation study at 1 year after surgery [24] .
In a prospective randomized clinical trial with 46 patients enrolled, Helbling reported a reduction in the rate of acute pain at 3 months after surgery from 12.5% in the suture group to 4.5% in the fibrin sealant group [33] . Again, in a prospective control trial, Castaldi reported a reduced rate of acute pain (11.4%) in a fibrin sealant group versus a control group (37.1%) at 1 month after surgery [25] . Hidalgo reported 55 patients who underwent bilateral inguinal hernia repair in one operation with the Lichtenstein technique: on the right side the mesh was fixed with polypropylene stiches; on the left side fibrin glue was used. Pain was more often present and more frequent on the right side, although tolerable in all cases [34] .
The final results of another, multicenter, prospective, controlled, blinded, randomized, study to evaluate pain and further disabling complications in patients undergoing Lichtenstein technique for primary inguinal hernia repair by fixing the mesh with fibrin sealant versus sutures are awaited.
When glue is used, should we still identify and protect the nerves?
No data are present in the literature regarding whether nerves should be identified and protected even if glue is used. However, the working group and a large percentage of the international audience (82.5%) agreed that nerves should be identified and protected in any case (L.E. 5; G.R.D).
Prophylactic neurectomy to reduce the rate of post herniorrhaphy chronic pain
Is there convincing evidence that prophylactic division or resection of nerves during hernia repair will reduce the rate of chronic pain?
Three randomized trials have examined the effect of prophylactic neurectomy on chronic pain, [46, 54, 57] . In all three trials, the ilioinguinal nerve was either divided or partially resected, and patients were assessed for pain, numbness and touch and pain sensation at 1, 6 and 12 months. None of these studies found differences in pain or numbness, although one [57] found significant improvements in activities such as cycling and walking in favor of the nerve division group. In a prospective study of 973 patients undergoing inguinal hernia repair where all nerves were identified, nerve division was associated with an increased risk of moderate to severe pain [13] .
The working group, in agreement with the published results in literature, agreed to conclude that there is no evidence that prophylactic neurectomy reduces chronic pain after inguinal hernia repair. On the contrary, indirect evidence suggests that identification and preservation of all nerves may be beneficial [13, 17, 35] . However, further studies addressing this issue are required.
Surgical treatment of chronic groin and testicular pain
When to consider medical pain management treatment versus surgical treatment?
Initial acute postoperative pain treatment should be as effective as possible and standard pharmacological pain treatment (gabapentanoids, tricyclics, etc.) [30] for neuropathic pain should be instituted earlier in patients with severe pain. The question of whether this may reduce development of chronic pain is debatable in the absence of any conclusive data [22] . Likewise, there are no conclusive data in literature on whether a switch from medical treatment to surgical treatment in the management of chronic groin post-operative pain is effective.
The working group decided to consider reasonable surgical treatment only after 1 year postoperatively, when the inflammatory response has decreased, and only when pain intensity curtails activity and conventional treatment has failed (L.E. 5, G.R.D). However, a multi-center protocol collaboration is required to define indications for surgery vs medical treatment approaches.
Finally, we need data on how to treat patients with immediate very severe postoperative pain of a neuropathic pain type, suggesting nerve entrapment either by sutures, clips or tacs, and where acute re-exploration with alleviation of the causative factor may be indicated.
Should surgical treatment of chronic neuropathic pain include all three nerves?
Triple neurectomy is reported to be a proven surgical treatment for chronic postherniorrhaphy pain intractable to multidisciplinary pain management, with a success rate of operation ranging from 80 [41] to 95% [14, 59] , while neurolysis has been demonstrated not to be a viable surgical procedure.
Triple neurectomy should be reserved for those patients who do not respond to non-surgical pain management treatment, but were pain-free prior to their original hernia repair, or if they did have pain, their post-operative pain was different from their pre-operative pain, and has the characteristic features of neuropathic pain.
In agreement with the three major published studies cited above, the working group and the international audience recommend that, when indicated, surgical treatment of chronic neuropathic pain should include all three nerves.
The surgical treatment of pain may pose different problems after placement of mesh in the parietal compartment of the preperitoneal space (during both open and laparoscopic hernia repair). In fact, during laparoscopic hernia repair, nerves in front of the trasversalis fascia are at risk of entrapment by fixating devices [14] . As explained above, behind the trasversalis fascia, the main trunk of genitofemoral nerve, the preperitoneal segment of its genital branch as well as its femoral branch, which are located in the parietal compartment of the preperitoneal space, have no fascial coverage to protect them from direct contact with the mesh. Moreover, the nerves within the preperitoneal space are not easily accessible during operative exploration and, consequently, surgical treatment of inguinodynia and orchalgia after preperitoneal hernia repair is less likely to improve the patient's symptoms. Possible treatment for neuropathy following open and laparoscopic preperitoneal repair is proposed by transabdominal or extraperitoneal approach to the retroperitoneal space for transaction of peri-inguinal nerve over the psoas muscle [16] .
Should the intramuscular segment of iliohypogastric be included in triple neurectomy?
Recent observations of groin neuroanatomy have prompted a modification of Amid's neurectomy technique to include a more extensive resection of the iliohypogastric nerve and, for patients with orchalgia, resection of nerves within the lamina propria of the vas deferens as well.
Amid reports to have improved the outcome of tripe neurectomy in 210 patients, resecting the intramuscular portion of the iliohypogastric nerve, instead of cutting the nerve at the point of its emergence from the internal oblique muscle. The nerve should be followed and severed proximal to the surgical field of the original hernia repair. Although a firm conclusion should not be drawn from such a small number of cases, Amid also reports that resection of the paravasal nerves seems to be a useful addition to a triple neurectomy for patients with orchalgia associated with inguinodynia, to eliminate testicular pain [14] .
Consequently, the working group suggest including the intramuscular segment of the iliohypogastric nerve during triple neurectomy operation, even at the lowest LE and GR (LE 5; GR D).
Method (physical examination vs telephone) and length of follow up
In order to provide new and improved knowledge on the development of persistent postherniotomy pain, we need to have large consecutive series with continuous follow up including physical examination and neurophysiological assessment [2] initially about every 6 months, and annually after about 2 years. Such examinations should also include preoperative characteristics of the patient (nociceptive functions, pain genes, psycho-social factors, pain in other parts of the body, etc.) [32, 37] and detailed intraoperative descriptions of nerve handling and placement of suture/clips/mesh, when appropriate. The working group suggests physical examination, including a quantitative sensory test (QST). Follow up is indefinite (natural course).
Conclusions
Although chronic pain following inguinal hernia repair is a well known complication, much confusion still exists regarding definitions, terminology, neuroanatomy, and its prevention and treatment.
A lot of controversy also still exists with regard to the role of inguinal nerves in the genesis of post-herniorrhaphy inguinodynia and orchalgia, as well as the treatment of the three inguinal nerves, the role of glue during inguinal hernia repair, and the treatment of groin chronic pain.
In the present study, we report the results of an international consensus conference held in Rome in 2008, to which an expert group of nine people (working group) and an international audience of 200 people took part.
Here, we provide the terminology and definitions to be used in the field of groin chronic pain, prepared by the international consensus conference, and some guidelines, valid at the present time, for some of the above-mentioned problems; others remain open questions.
• The incidence of debilitating chronic pain after any form of open or laparoscopic repair affecting normal daily activities or work has been estimated to be from 0.5 to 6.0%.
• Post-herniorraphy pain was defined as pain arising as a direct consequence of a nerve lesion or a disease affecting the somatosensory system, in patients who did not have groin pain before the original operation or, if they did, the post-operative pain was different from their pre-operative pain. The working group suggests to modify the IASP definition [26] to include only chronic pain that is present from 3 months after surgery and which lasts beyond 6 months after surgery.
• The clinical diagnosis of neuropathic pain cannot be defined at present.
• The management of inguinal nerves during a hernia operation must be described in the operative notes using the following terminology: cutting or dividing a nerve means interrupting the continuation of a nerve; resection of a nerve or neurectomy means removing a segment of a nerve along the inguinal canal. It is appropriate to mention the handling of the cut ends (ligation, cauterization or nothing) and the proximal and distal level of section.
• The international audience results indicated that it is possible to identify the ilioinguinal, iliohypogastric and genital branch of genitofemoral nerves in only 40% of cases, reflecting the daily practise in operating rooms worldwide, where the majority of surgeons continue not to detect them. On the contrary, the working group, in agreement with literature data, estimates that it is possible to identify all three nerves as single nerves in 70-90% of patients.
• Both the working group and the international audience agreed to recommend to identify and preserve all three inguinal nerves, because, according to current literature data, this seems to reduce the risk of post-operative chronic pain; however, if a nerve is in the way of a repair or is suspected to have been injured during the operation, the consensus view was to recommend to completely remove it, but never simply cut the nerve leaving the two stumps of nerve in the surgical field. However, no scientific recommendation is possible regarding the treatment of the cut ends of the nerve, or on resectioning or preserving the cremasteric layer.
• No definitive results on the effect of glue versus suture on the rate of chronic pain are available.
• The working group agreed to recommend medical pain management as the first choice in the treatment of postoperative chronic pain. If medical treatment has failed for more than 1 year after operation, and if pain intensity interferes with normal daily activities, then triple neurectomy is indicated. This operation should be performed only by experienced hands.
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